The testicular estrogen receptor system in two strains of mice differing in susceptibility to estrogen-induced Leydig cell tumors.
Cytosol obtained from cryptorchid testes of tumor-susceptible BALB/c and resistant C3HBi (Z) mice both bound 17 beta-estradiol (E2) and diethylstilbestrol (DES) specifically. The dissociation constant (Kd) of this binding component (RE) for E2 was determined to approximate 5 x 10(-9) M. Gel filtration of cytosols resulted in a significant increase in the binding constant (Kd approximately 3 x 10(-10) M) with the majority of the complex migrating in the 7-8S area after sucrose gradient centrifugation. Incubation of either untreated or gel-filtered cytosol with [3H]DES resulted in considerable nonspecific binding appearing in the 4S region in a low salt sucrose gradient. This 4S binding of [3H]DES was not inhibited by the addition to the incubation mixtures of a 100-fold excess of either E2 or DES, while the lesser peak at 7-8S as well as the major 7-8S peak formed with E2 were inhibited by both. In vitro translocation of the cytosol RE to the nucleus was demonstrated in both mouse strains using either estrogen. Quantitation of the in vivo translocation, employing the exchange method after a single injection of 2.5 micrograms E2/mouse, revealed a rapid increase in cytoplasmic receptor content accompanied by a concomitant increase in nuclear receptor content. Greater nuclear receptor content was identified in nuclei from BALB/c mice than in those from Z animals 45 min after injection of E2. The binding behavior of E2-RE complexes to nuclei was studied by the KCl extraction method. The percent extracted from the nuclei in the Z strain was significantly greater than that in the BALB/c at all concentrations of KCl tested. Essentially 100% of the RE was extracted from nuclei of Z animals at 0.4 M KCl, while nuclei of BALB/c mice retained 35-40% even in 2 M KCl. Cross-over experiments in a cell-free system suggested that the difference in binding was due to differences in chromatins rather than in nuclear estrogen-receptor complexes. The greater nuclear receptor content and stronger binding of nuclear receptor to chromatin might explain why estrogen-induced phenomena, including neoplastic transformation occur to a much greater degree in the BALB/c strain than in the Z strain of the mouse.